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(54) DATA TRANSFER SYSTEM AND DATA TRANSFER METHOD 



(57) In a receiving side apparatus 150, reception 
quality of receive data is measured by a reception qual- 
ity measurement section 157, receive data errors are 
detected by an error detection section 156, and when 
an error is detected a retransmission request signal and 
reception quality signal are transmitted multiplexed with 
transmit data by a transmit frame creation section 158. 



In a transmitting side apparatus 100, when a retrans- 
mission request signal is received a capacity necessary 
for demodulating data in a receiving side apparatus 1 50 
is detected from a reception quality signal by a sched- 
uling section 110, and data is retransmitted at that ca- 
pacity. By this means it is possible to reduce the number 
of data retransmissions during transmission and recep- 
tion, and to improve transmission efficiency. 
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Description 

Technical Field 

[0001] The present invention relates to a data trans- 5 
mission system composed of a communication terminal 
apparatus and base station apparatus in a mobile com- 
munication system and a method of data transmission 
between these apparatuses. 

10 

Background Art 

[0002] Heretofore, a data transmission system and 
data transmission method of this kind have been dis- 
closed in Patent Publication No. 1 647396. is 
[0003] FIG.1 is a block diagram showing the configu- 
ration of a conventional data transmission system. The 
data transmission system shown in FIG.1 comprises a 
transmitting side apparatus 10 and a receiving side ap- 
paratus 60. 20 
[0004] The transmitting side apparatus 10 comprises 
a buffer 1 1 , transmit frame creation section 1 2, modula- 
tor 13, transmit radio section 14, antenna 15, antenna 
duplexer 16, receive radio section 17, demodulator 18, 
and separator 19. 25 
[0005] The receiving side apparatus 60 comprises an 
antenna 61 , antenna duplexer 62, receive radio section 
63, demodulator 64, data holding section 65, error de- 
tection section 66, transmit frame creation section 67, 
modulator 68, and transmit radio section 69. 30 
[0006] With this kind of configuration, first, in the 
transmitting side apparatus 10, transmit data is stored 
in the buffer 1 1 , this stored transmit data is framed by 
the transmit frame creation section 12, and this transmit 
frame signal is output to the modulator 13: 35 
[0007] After undergoing modulation processing by the 
modulator 13, the transmit frame signal undergoes pre- 
determined radio processing such as up-conversion by 
the transmit radio section 14, and after passing via the 
antenna duplexer 16, is transmitted as a radio signal 40 
from the antenna 15. 

[0008] Then , in the receiving side apparatus 60, a sig- 
nal received by the antenna 61 is output via the antenna 
duplexer 62 to the receive radio section 63, where it un- 
dergoes predetermined radio processing such as down- 45 
conversion, and the resulting signal is output to the de- 
modulator 64. 

[0009] The receded signal is demodulated by the de- 
modulator 64, anc s> demodulated receive data is held 
in the data holding section 65 and output to the error so 
detection section 66. The error detection section 66 per- 
forms error detection on the receive data. If an error is 
detected, a signal (hereinafter referred to as "NACK sig- 
nal") requesting retransmission is output from the error 
d t ction section 66 to the transmit fram creation sec- 55 
tion 67. 

[0010] In the transmit frame creation section 67, fram- 
ing is performed that multiplexes the NACK signal with 



transmit data, and this transmit frame signal is output to 
the modulator 68. This transmit frame signal is modu- 
lated by the modulator 68, and after undergoing prede- 
termined radio processing by the transmit radio section 
69, is transmitted as a radio signal from the antenna 61 
via the antenna duplexer 62. 

[0011] This transmit signal is received by the antenna 
15 of the transmitting side apparatus 1 0, output via the 
antenna duplexer 16 to the receive radio section 17 
where it undergoes predetermined radio processing, 
and then demodulated by the demodulator 1 8 and sep- 
arated into receive data and a NACK signal by the sep- 
arator 19. The receive data is output to latter-stage re- 
ceive processing circuitry (not shown), and the NACK 
signal is output to the buffer 11 , whereby the data pre- 
viously transmitted from the buffer 11 is retransmitted. 
[0012] This retransmitted data is received in the re- 
ceiving side apparatus 60 in the same way as described 
above, and is held combined with the previous receiv 
data in the data holding section 65. This held combin d 
data undergoes error detection by the error detection 
section 66. 

[0013] As described above, if an error is detected, a 
NACK signal is output to the transmit frame creation 
section 67. If, on the other hand, no error is detected, a 
transmission request signal (hereinafter referred to as 
"ACK signal") requesting transmission of the next data 
from the transmitting side apparatus 10 is output to the 
transmit frame creation section 67. 
[0014] The above-described series of operations is 
repeated until an ACK signal is obtained in this way. 
When an ACK signal is obtained, the data in the data 
holding section 65 is considered to be receive data, and 
is output to latter-stage receive processing circuitry (not 
shown). Following this output, that receive data is elim- 
inated from the data holding section 65. 
[0* 15] When an ACK signal is input to the transmit 
fra/ne creation section 67, the transmit frame creation 
section 67 performs framing that multiplexes the ACK 
signal with transmit data. This transmit frame signal is 
transmitted to the transmitting side apparatus 1 0 as de- 
scribed above. 

[0016] In the transmitting side apparatus 10, the re- 
ceived ACK signal is output to the buffer 1 1 , and the data 
for which that ACK signal was obtained is eliminated 
from the buffer 11. Then, transmission of the : »ext data 
begins. 

[0017] As described above, in a conventional data 
transmission system, receive data error detection is car- 
ried out by the receiving side apparatus, and if an error 
is detected a retransmission request is made to the 
transmitting side apparatus. In response to this, an op- 
eration to retransmit the same data is repeated, so that 
eventually there is no data error in the rec iving side 
apparatus. 

[0018] How ver, with conventional apparatuses, in 
response to a retransmission request from the r ceiving 
side, an operation that performs retransmission on the 
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transmitting side is simply repeated until there is no data 
error on the receiving side, and there is thus a problem 
in that, if the retransmitted data is not appropriate, the 
number of retransmissions will be large and transmis- 
sion efficiency will degrade. 5 

Disclosure of Invention 

[0019] It is an object of the present invention to pro- 
vide a data transmission system and data transmission 10 
method that enable the number of data retransmissions 
during transmission and reception to be decreased, 
thereby enabling transmission efficiency to be im- 
proved. 

[0020] This object is achieved by noting that receive 15 
data can be combined, and as long as the result of com- 
bination meets a predetermined quality, receive data 
can be demodulated; and detecting the capacity neces- 
sary for demodulation, and performing scheduling at the 
time of retransmission so that data is retransmitted at 20 
the capacity necessary for demodulation. 

Brief Description of Drawings 

[0021] 25 

FIG.1 is a block diagram showing the configuration 
of a conventional data transmission system; 
FIG.2 is a block diagram showing the configuration 
of a data transmission system according to Embod- 30 
iment 1 of the present invention; 
FIG.3 is a drawing showing a reception quality 
transmission method for a data transmission sys- 
tem according to Embodiment 1 of the present in- 
vention; and 35 
FIG.4 is a block diagram showing the configuration 
of a data transmission system according to Embod- 
iment 2 of the present invention. 

Best Mode for Carrying out the Invention 40 

[0022] With reference now to the accompanying 
drawings, embodiments of the present invention will be 
explained in detail below. 

45 

(Embodiment 1 ) 

[0023] FIG.2 is a block diagram showing the configu- 
ration of a data transmission system according to Em- 
bodiment 1 of the present invention. The data transmis- so 
sion system shown in FIG.2 comprises a transmitting 
side apparatus 1 00 and a receiving side apparatus 150. 
[0024] The transmitting side apparatus 100 compris- 
es a buffer 101, transmit fram creation section 102, 
modulator 1 03, transmit radio section 1 04, antenna 1 05, 55 
antenna duplexer 106, receive radio s ction 107, de- 
modulator 108, separator 109, and scheduling section 
110. 



4 

[0025] The r ceiving side apparatus 150 comprises 
an antenna 151 : antenna duplexer 152, receive radio 
section 1 53, demodulator 1 54, data holding section 1 55, 
error detection section 156, reception quality measure- 
ment section 157, transmit frame creation section 158, 
modulator 159, and transmit radio section 160. 
[0026] The flow of data transmitted and received be- 
tween the transmitting side apparatus 1 00 and receiving 
side apparatus 150 will be described below. 
[0027] First, in the transmitting side apparatus 100, 
transmit data is stored in the buffer 101, this stored 
transmit data is framed by the transmit frame creation 
section 102, and this transmit frame signal is output to 
the modulator 103. 

[0028] After undergoing modulation processing by the 
modulator 103, the transmit frame signal undergoes 
predetermined radio processing such as up-conversion 
by the transmit radio section 1 04, and after passing via 
the antenna duplexer 106, is transmitted as a radio sig- 
nal from the antenna 105. 

[0029] Then, in the receiving side apparatus 150, a 
signal received by the antenna 151 is output via the an- 
tenna duplexer 152 to the receive radio section 153. In 
the receive radio section 153 predetermined radio 
processing such as down-conversion is carried out on 
the radio frequency received signal and a baseband re- 
ceived signal is output to the reception quality measure- 
ment section 157 and demodulator 154. 
[0030] In the reception quality measurement section 
157, the received signal quality is determined by meas- 
urement of the SIR (signal to interference ratio), re- 
ceived field strength, or the like, and a signal indicating 
this received signal quality (hereinafter referred to as 
"reception quality signal") is output to the transmit frame 
creation section 1 58. 

[0031] The received signal is demodulated by the de- 
modulator 154, and this demodulated receive data is 
held in the data holding section 155 and output to the 
error detection section 156. The error detection section 
156 performs error detection on the receive data. If an 
error is detected, a NACK signal is output from the error 
detection section 1 56 to the transmit frame creation sec- 
tion 158. 

[0032] In the transmit frame creation section 158, 
framing is performed that multiplexes the reception 
quality signal and NACK $igna\ with transmit data, and 
the framed signal, which is a transmit frame signal, is 
output to the modulator 159. 

[0033] The transmit frame signal is modulated by the 
modulator 159, and after undergoing predetermined ra- 
dio processing by the transmit radio section 160, is 
transmitted as a radio signal from the antenna 151 via 
the antenna duplexer 152. 

[0034] This transmit signal is received by the antenna 
105 of the transmitting sid apparatus 100, output via 
the antenna duplexer 106 to the receive radio section 
107 where it undergoes predetermined radio process- 
ing, and then demodulated by the demodulator 108 and 
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output to the separator 109. 

[0035] In the separator 109, the demodulated data is 
separated into three components: receive data, a NACK 
signal, and a reception quality signal. The receive data 
is output to latter-stage receive processing circuitry (not 
shown), and the NACK signal and reception quality sig- 
nal are output to the scheduling section 110. 
[0036] In the scheduling section 110, a retransmission 
request is recognized from the NACK signal, radio re- 
sources are assigned according tathe.traffic conditions 
at the time of retransmission, scheduling is determined 
according to these radio resources and the reception 
quality signal, and retransmission is carried out using 
this scheduling. 

[0037] Here ; the scheduling section 110 finds the 
maximum transmission capacity of data that can be 
transmitted from the traffic volume at the time of retrans- 
mission, and if the capacity necessary for demodulation 
is greater than this maximum transmission capacity, 
performs scheduling so that data is retransmitted at the 
maximum transmission capacity. 

[0038] Assume, for example, that 30% of the capacity 
necessary for demodulation is received in the first trans- 
mission, and the reception quality signal is information 
indicating that a further 70% capacity is necessary for 
demodulation. In this case, if there is room in the traffic, 
the scheduling section 110 performs scheduling so that 
data is transmitted at 70% capacity at one time. 
[0039] However, if there is no room in the traffic, and, 
for example, data can only be transmitted at 30% ca- 
pacity, the scheduling section 1 1 0 will retransmit data at 
30% capacity. In this case, since only 60% of the capac- 
ity necessary for demodulation has been received at 
that point, a NACK signal is again returned to have 40% 
retransmitted. If, at this time, data can only be transmit- 
ted at 30%, retransmission is performed again at 30% 
capacity. In this way, 90% of the necessary capacity is 
received by the receiving side, and therefore 10% ca- 
pacity retransmission is requested by the next NACK 
signal. So 10% retransmission is performed this time. 
Thus, in response to a request that exceeds the maxi- 
mum capacity, scheduling is performed so that data is 
retransmitted at the maximum capacity at that point, in 
this case, the number of data retransmissions is three. 
[0040] Also, scheduling need not be limited to being 
determined according to the number of retransmissions 
in this way, but may also be determined taking account 
of a transmission method other than number of retrans- 
missions. An example of another transmission method 
is to transmit data according to any one or a combination 
of spreading factor, transmission rate, modulation meth- 
od, coding rate, beam width, and array directivity. That 
is to say, as well as the number of retransmissions being 
determined according to th curr nt traffic, th oth r 
transmission m thod is chang d, and scheduling is d - 
t rmined according to the transmission method after this 
change. 

[0041] A change of spreading factor is carried out for 



th transmit frame creation section 1 02 and modulator 
103, a change of transmission rate forth transmit frame 
creation section 102, a change of modulation method 
for the transmit frame creation section 102 and modu- 
5 lator 103, and a change of code rate for the transmit 
frame creation section 1 02. Changes of beam width and 
array directivity are carried out when the antenna 1 05 
has an array configuration. 

[0042] Based on scheduling determined in this way, 
10 data transmitted,^ 01 is retransmit- 

ted at the capacity necessary for demodulation. 
[0043] This retransmitted data is received by the re- 
ceiving side apparatus 150 in the same way as de- 
scribed above, and is combined with the previous re- 
15 ceive data and held in the data holding section 1 55. This 
held combined data undergoes error detection by the 
error detection section 1 55. 

[0044] As described above, if an error is detected, a 
NACK signal is output to the transmit frame creation 

20 section 158. If, on the other hand, no error is detected, 
an ACK signal requesting transmission of the next data 
from the transmitting side apparatus 1 00 is output to th 
transmit frame creation section 158. 
[0045] The above-described series of operations is 

2s repeated until an ACK signal is obtained in this way. 
When an ACK signal is obtained, the data in the data 
holding section 155 is considered to be receive data, 
and is output to latter-stage receive processing circuitry 
(not shown). Following this output, that receive data is 

30 eliminated from the data holding section 155. 

[0046] When an ACK signal is input to the transmit 
frame creation section 1 58, the transmit frame creation 
section 158performs framing that multiplexes the ACK 
signal with transmit data. This transmit frame signal is 

35 transmitted to the transmitting side apparatus 1 00 as de- 
scribed above. 

[0047] In the transmitting side apparatus 100, th re- 
ceived ACK signal is sent to the scheduling section 110. 
When the ACK signal is input to the scheduling section 

40 110, the scheduling section 1 1 0 performs control to elim- 
inate data for which that ACK signal was obtained from 
the buffer 101, and starts transmission control for the 
next data. At the same time, radio resources to be used 
for transmission are assigned according to the traffic 

45 conditions at that start time, scheduling is determined 
according to the radio resources, and transmission of 
the next data is started in accordance with this sched- 
uling. 

[0048] Thus, the receiving side apparatus performs 
so receive data error detection, and when an error is de- 
tected transmits a retransmission request signal and re- 
ception quality signal, and the transmitting side appara- 
tus identifies the capacity necessary for demodulation 
by th receiving side apparatus from th reception qual- 
55 jty signal when the retransmission request signal is re- 
ceived, and retransmits data at this capacity nec ssary 
for demodulation. 

[0049] By this means, it is possible to reduce the 
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number of data retransmissions during transmission 
and reception, and improve transmission efficiency. In 
other words , it is possible to prevent the degradation in 
transmission efficiency due to the large number of re- 
transmissions resulting from simply repeating retrans- 
missions until there is no data error on the receiving side 
in the conventional way. 

[0050] Also, when data is retransmitted, the transmit- 
ting side apparatus finds the maximum transmission ca- 
pacity at which transmission is possible from the traffic 
volume at that time, and if the capacity necessary for 
demodulation is greater than this maximum transmis- 
sion capacity, retransmits data at the maximum trans- 
mission capacity. 

[0051] By this means, data can be retransmitted effi- 
ciently even if the capacity necessary for demodulation 
is greater than the transmissible maximum transmission 
capacity at the time of retransmission, and transmission 
efficiency can be improved. 

[0052] Moreover, when data is retransmitted, in the 
transmitting side apparatus the scheduling section 110 
assigns radio resources comprising various radio com- 
munication functions according to traffic conditions at 
that time so that data can be retransmitted at the great- 
est possible capacity. 

[0053] By this means, a transmission method that in- 
cludes number of transmissions can be changed opti- 
mally within radio resources, thereby enabling the 
number of data retransmissions during transmission 
and reception to be reduced, and transmission efficien- 
cy to be improved. 

[0054] Furthermore, in the transmitting side appara- 
tus 100, the scheduling section 110 may preassign radio 
resources to be used for transmission according to traf- 
fic conditions before transmitting the first data, and 
transmit according to these radio resources. In this 
case, when the receiving side apparatus 150 sends 
back a NACK signal and reception quality signal, the 
scheduling section 110 determines scheduling accord- 
ing to the aforementioned preassigned radio resources, 
and applies this scheduling until the end of retransmis- 
sions. 

[0055] Also, assignment of radio resources used in 
transmission according to traffic conditions may be per- 
formed once for every particular chunk of data-that is, 
every certain number of transmissions of packet data. 
Moreover, it is also possible to perform radio resource 
assignment only at the time of initial data transmission 
when transmission of all packet data is performed. 
[0056] By these means, it is possible to eliminate 
processing for deciding on radio resources when re- 
transmitting, and to reduce overall apparatus process- 
ing. Furthermore, since individual channels can be ex- 
tended, scheduling can b carried out in an unrestricted 
fashion without considering other us rs. 
[0057] Also, it is possible to perform reception quality 
measurement only the first time an error is detected. In 
this case, the first reception quality signal sent to the 



scheduling section 110 is stored, and thereaft r, that 
stored reception quality signal is used as it is until the 
end of retransmissions. In addition reception quality 
measurement may be performed at a rate of once p r 

5 predetermined number of times. In this case, a reception 
quality signal sent to the scheduling section 110 is 
stored, and thereafter, that stored reception quality sig- 
nal is sequentially updated for use. 
[0058] By this means, reception quality measurement 

10 by the receiving side apparatus can be reduced, ena- 
bling lower receiving side apparatus power consump- 
tion to be achieved. This is especially useful when the 
receiving side apparatus is a communication terminal 
apparatus. 

*s [0059] Furthermore, when determining scheduling at 
the time of data transmission, a configuration may be 
used whereby reception quality for the previous data is 
referenced. That is to say, in the transmitting side appa- 
ratus 100 the scheduling section 110 stores the recep- 

20 tion quality signal for the previous data. When an ACK 
signal is sent and transmission of the previous data 
ends, transmission of the next data is started. At this 
time the scheduling section 110 assigns radio resources 
to be used for transmission according to the stored re- 

25 ception quality signal and the traffic conditions. 

[0060] For example, if reception quality is good and 
retransmission is not necessary, transmission is per- 
formed with radio resources reduced to a level at which 
demodulation can be performed at onetime. To be more 

30 specific, assuming that in initial data transmission the 
receiving side apparatus 150 receives at 120% of the 
capacity necessary for demodulation, in transmission of 
the next data, transmission will be performed at 10/12 
of the capacity of the previous time so that data is re- 

35 ceived at 100% of the capacity necessary for demodu- 
lation. 

[0061] On the other hand, if reception quality is poor, 
transmission is performed with radio resources extend- 
ed to a level at which demodulation can be performed 

40 at one time. For example, assuming that in initial data 
transmission data is received at 30% of the capacity 
necessary for demodulation, and the remaining 70% ca- 
pacity transmission is performed by retransmission, en- 
abling demodulation to be achieved, in transmission of 

45 the next data, transmission will be performed at 1 0/3 of 
the capacity of the previous time so that data is received 
at 100% of the capacity necessary for demodulation. 
However, this applies only to the case where 100% 
transmission is permitted within the radio resourc s. If , 

so for example, transmission within the radio resourc s is 
only permitted at up to 80% of the capacity necessary 
for demodulation, it will be determined that the next data 
is to be sent at 80%, followed by retransmission at 20%. 
[0062] By using the pr vious reception quality signal 

55 in initial data transmission in this way, it is possibl to 
transmit data with an optimal transmission method in- 
cluding number of retransmissions even in initial trans- 
mission. 
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[0063] In the above description, the transmit frame 
creation section 1 58 performs framing by independently 
multiplexing the reception quality signal and the NACK 
signal/ACK signal with transmit data. However, the 
present invention is not limited to this, and it is also pos- s 
sible for the transmit frame creation section 158 to per- 
form processing so that the NACK signal has informa- 
tion indicating reception quality, and to perform framing 
by multiplexing the post-processing NACK signal/ACK 
signal with transmit data. 

[0064] For example, there may be three kinds of 
NACK signal representational", "N2", and "NS"- ac- 
cording to the reception quality, with representation as 
four states (two bits) together with the ACK signal "AC". 
Then the three kinds of NACK signal will be differentiat- 
ed as follows: "N1 M when reception quality is compara- 
tively good and demodulation will be possible on recep- 
tion of a signal of a little more capacity (for example, 0 
to 25%); "N2" when reception quality is good and a sig- 
nal of a certain level of capacity (for example, 25 to 50%) 
is necessary for demodulation; and "N3" when reception 
quality is poor and a signal of considerable capacity (for 
example, 50% or more) is necessary for demodulation. 
[0065] FIG. 3 is a drawing showing the reception qual- 
ity transmission method in this case. FIG. 3 shows trans- 
mit packets A to E, reception quality at the time of trans- 
mission of those packets, and a NACK signal/ACK sig- 
nal represented by four states based on reception re- 
sults. The width of a transmit packet indicated by a rec- 
tangle shows the size of the capacity. 
[0066] FIG. 3 shows the case where an error is detect- 
ed in packets B and E and the other packets are re- 
ceived correctly. The propagation environment when 
packet B is transmitted is comparatively good, and the 
propagation environment when packet E is transmitted 
is poor. 

[0067] In the case shown in FIG.3, the receiving side 
apparatus transmits "N1 " to the transmitting side appa- 
ratus to request retransmission of packet B. The trans- 
mitting side apparatus determines that a further 25% ca- 
pacity is necessary for demodulation, and retransmits 
packet B (B R1 ). 

[0068] The receiving side apparatus also transmits 
"N3 M to the transmitting side apparatus to request re- 
transmission of packet E. The transmitting side appara- 
tus determines that a further 75% capacity is necessary 
for demodulation, and retransmits packet E (E R1 ). 
[0069] It is herein assumed that the receiving side ap- 
paratus receives packet E R1 but is not able to demodu- 
late the packet because the capacity is not quite suffi- 
cient. The receiving side apparatus then transmits "N1" 
to request retransmission of packet E once again. The 
transmitting side apparatus determines that a further 
25% capacity is necessary for demodulation, and re- 
transmits pack t E (E R2 ). 

[0070] If framing is performed by multiplexing with 
transmit data a NACK signal or ACK signal that has in- 
formation indicating reception quality in this way, it is 



possible to reduce the transmission of signals otherthan 
transmit data compa d with the case where a reception 
quality signal and NACK signal/ACK signal are simply 
multiplexed with transmit data, and thus to improve 
transmission efficiency. 

[0071] Also, if the number of kinds of NACK signal is 
a power of 2 - 1 , the number of kinds of signal together 
with the ACK signal is a power of 2, and therefore this 
is convenientfor performing binary digital transmission. 

(Embodiment 2) 

[0072] FIG.4 is a block diagram showing the configu- 
ration of a data transmission system according to Em- 
bodiment 2 of the present invention. Parts in the data 
transmission system shown in FIG.4 identical to those 
in FIG .2 are assigned the same codes as in FIG. 2 and 
their detailed explanations are omitted. 
[0073] The data transmission system shown in FIG.4 
differs from that in FIG. 2 in having a separator 251 and 
scheduling section 252 added to the receiving side ap- 
paratus 250. 

[0074] With this kind of configuration, first in the 
transmitting side apparatus 100 the scheduling section 
110 assigns radio resources to be used for transmission 
according to the traffic conditions before transmit data 
is transmitted, and outputs a radio resource signal indi- 
cating information on these radio resources to the trans- 
mit frame creation section 102. 

[0075] In the transmit frame creation section 102, 
framing is performed that multiplexes the radio resource 
signal with transmit data, and this transmit frame signal 
is transmitted. 

[0076] This transmit frame signal is received by the 
receiving side apparatus 250, and after being demodu- 
lated by the demodulator 154, is separated into data and 
a radio resource signal by the separator 251 . This sep- 
arated data is held by the data holding section 155 and 
output to the error detection section 156, and the radio 
resource signal is output to the scheduling section 252. 
[0077] In the scheduling section 252, when a NACK 
signal is input in the event of error detection, scheduling 
within assigned radio resources is determined based on 
the reception quality signal and radio resource signal, 
and a scheduling signal indicating the scheduling result 
and a NACK signal are output to the transmit frame cre- 
ation section 158. 

[0078] In the transmit frame creation section 158, 
framing is performed that multiplexes the scheduling 
signal and NACK signal with transmit data, and this 
transmit frame signal is transmitted. 
[0079] This transmit frame signal is received by the 
transmitting side apparatus 100, and is separated into 
thr e components by the s parator 1 09 : data, a NACK 
signal, and a sch duling signal. 

[0080] The NACK signal and scheduling signal are 
output to the scheduling section 110, where retransmis- 
sion control is performed according to the scheduling 
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indicated by the scheduling signal. 
[0081] Data retransmitted in accordance with this 
control is combined with the previous data and held in 
the data holding section 155 : and this combined data 
undergoes error detection by the error detection section 
156. Thereafter, the above-described series of opera- 
tions is repeated until an ACK signal is obtained. 
[0082] When an ACK signal is obtained, the data in 
the data holding section 1 55 is considered to be receive 
data, and is output to latter-stage receive processing cir- 
cuitry (not shown). Following this output, that receive da- 
ta is eliminated from the data holding section 155. 
[0083] The ACK signal is input to the transmit frame 
creation section 158 where framing is performed that 
multiplexes the ACK signal with transmit data, and the 
resulting signal is transmitted to the transmitting side ap- 
paratus 1 00. 

[0084] In the transmitting side apparatus 1 00, the re- 
ceived ACK signal is sent to the scheduling section 110 
where control is performed to eliminate data for which 
the ACK signal was obtained from the buffer 101 , and 
transmission control for the next data is started. 
[0085] At the same time, in the scheduling section 1 1 0 
radio resources to be used for transmission are as- 
signed according to the traffic conditions at that start 
time, a radio resource signal indicating information on 
those radio resources is multiplexed with the next output 
to form a frame by the transmit frame creation section 
102, and this transmit frame signal is transmitted. 
[0086] Thus the transmitting side apparatus 1 00 pre- 
assigns radio resources to be used for transmission 
based on the traffic conditions before data transmission, 
and transmits information on these radio resources. The 
receiving side apparatus 250 finds the capacity neces- 
sary for demodulation from the reception quality when 
a receive data error is detected, and determines sched- 
uling information for retransmitting data within the radio 
resources indicated by the above-mentioned informa- 
tion. The transmitting side apparatus 100 then retrans- 
mits data based on that scheduling information. 
[0087] By this means, it is sufficient for data neces- 
sary for demodulation found on the receiving side to be 
retransmitted from the transmitting side, enabling the 
number of data retransmissions during transmission 
and reception to be reduced and transmission efficiency 
to be improved. 

[0088] As is clear from the above descriptions, ac- 
cording to the present invention the number of data re- 
transmissions during transmission and reception can be 
reduced and transmission efficiency can be improved 
by detecting the capacity necessary for demodulation, 
and, at the time of retransmission, performing schedul- 
ing and retransmitting data at the capacity necessary for 
demodulation. 

[0089] This application is bas d on Japanes Patent 
Application No. 2000-1 50507 filed on May 22, 2000, and 
Japanese Patent Application No. 2001-078466 filed on 
March 1 9, 2001 , entire content of which is expressly in- 



corporated by reference h rein. 

Industrial Applicability 

5 [0090] The present invention is suitable for use in a 
communication terminal apparatus and base station ap- 
paratus in a mobile communication system. 



1. A data transmission system comprising a transmit- 
ting side apparatus that transmits data and a receiv- 
ing side apparatus that receives data, wherein: 

15 

said receiving side apparatus measures data 
reception quality and if an error is detected in 
data transmits to said transmitting side appara- 
tus a signal indicating a retransmission request 

20 and said reception quality; and 

said transmitting side apparatus detects a ca- 
pacity necessary for demodulation by said re- 
ceiving side apparatus from said reception 
quality at the time of retransmission request re- 

25 ception, and determines a capacity for data re- 

transmission based on this detected capacity 
and traffic conditions. 

2. The data transmission system according to claim 1 , 
30 wherein said transmitting side apparatus finds a 

transmissible maximum transmission capacity in 
traffic at the time of data retransmission, and if the 
capacity necessary for demodulation is greaterthan 
this maximum transmission capacity, retransmits 
35 data at said maximum transmission capacity. 

3. The data transmission system according to claim 1 , 
wherein said transmitting side apparatus assigns 
radio resources so that data is retransmitted at the 

40 transmissible maximum transmission capacity in 
traffic at the time of data retransmission. 

4. The data transmission system according to claim 1 , 
wherein said transmitting side apparatus preas- 

45 signs radio resources to be used for transmission 
before data transmission, and uses these assigned 
radio resources until retransmission of one transmit 
unit of data ends. 

so 5. The data transmission system according to claim 1 , 
wherein said transmitting side apparatus pr as- 
signs radio resources to be used for transmission 
before data transmission, and uses these assign d 
radio r sources until transmission of an arbitrary 

55 transmit data unit or all transmit data ends. 

6. The data transmission system according to claim 1 , 
wherein said receiving side apparatus performs 
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m asurement of reception quality only the first time 
an error is detected, and said transmitting side ap- 
paratus retransmits data at a capacity based on 
said reception quality until the end of retransmis- 
sions. 5 

7. The data transmission system according to claim 1 , 
wherein said receiving side apparatus performs 
measurement of reception quality at a rate of once 
per predetermined number of times, and said trans- 10 
mitt in g side apparatus retransmits data at a capac- 
ity based on the latest said reception quality. 

8. The data transmission system according to claim 1 , 
wherein said transmitting side apparatus assigns 15 
radio resources according to traffic at the time of 
data retransmission, and transmits within said radio 
resources data with a capacity that compensates 

for an excess or deficiency of reception quality at 
the time of the previous data transmission. 20 

9. The data transmission system according to claim 1 , 
wherein said receiving side apparatus prepares a 
plurality of retransmission request signals differen- 
tiated according to reception quality, and transmits 25 
a retransmission request signal corresponding to 
reception quality measured at the time of error de- 
tection. 

10. The data transmission system according to claim 9, 30 
wherein said receiving side apparatus prepares a 
power of 2 - 1 retransmission request signals differ- 
entiated according to reception quality. 

11. A data transmission system comprising: 35 

a transmitting side apparatus that transmits, 
multiplexed with data, a first signal indicating 
information on radio resources assigned based 
on traffic conditions; and *o 
a receiving side apparatus that measures the 
reception quality of said data and, if an error is 
detected in said data, determines a capacity 
when said data is retransmitted within the radio 
resources indicated by said first signal, and 
transmits a second signal requesting retrans- 
mission and a third signal indicating said deter- 
mined capacity; 

wherein said transmitting side apparatus re- so 
transmits data at a capacity indicated by said third 
signal when said second signal is received. 

12. A data transmission system comprising a base sta- 
tion apparatus and a communication terminal appa- 55 
ratus, 

wherein: 



said communication terminal apparatus meas- 
ures data reception quality and if an error is de- 
tected in data transmits to said base station ap- 
paratus a signal indicating a retransmission re- 
quest and said reception quality; and 
said base station apparatus detects a capacity 
necessary for demodulation by said communi- 
cation terminal apparatus from said reception 
quality at the time of retransmission request re- 
ception, and determines a capacity for data re- 
transmission based on this detected capacity 
and traffic conditions. 

13. A data transmission method wherein: 

a receiving side apparatus measures reception 
quality of receive data and if an error is detected 
in said receive data transmits a signal request- 
ing retransmission and a signal indicating said 
reception quality; and 

a transmitting side apparatus detects a capac- 
ity necessary for demodulation by said receiv- 
ing side apparatus from said reception quality 
at the time of a retransmission request, and re- 
transmits data at that capacity. 
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